LECTURE VII. : THE TRANSCENDENCY  OF THE NUMBERS e AND  TT.
(September 4, 1893.)
LAST Saturday we discussed inexact mathematics ; to-day we shall speak of the most exact branch of mathematical science.
It has been shown by G. Cantor that there are two kinds of infinite manifoldnesses : (a) coimtable (abzahlbare) manifold-nesses, whose quantities can be numbered or enumerated so that to each quantity a definite place can be assigned in the system ; and (b) non-countable manifoldnesses, for which this is not possible. To the former group belong not only the rational numbers, but also the so-called algebraic numbers, i.e. all numbers defined by an algebraic equation,
a + a^ + agp -) ----- h anxn = o
with integral coefficients (n being of course a positive integer). As an example of a non-countable manifoldness I may mention the totality of all numbers contained in a continuum^ such as that formed by the points of the segment of a straight line. Such a continuum contains not only the rational and algebraic numbers, but also the so-called transcendental numbers. The                      «
actual existence of transcendental numbers which thus naturally follows from Cantor's theory of manifoldnesses had been proved before, from considerations of a different order, by Liouville.                       <«
With this, however, is not yet given any means for deciding whether any particular number is transcendental or not But
51ations. Such separation could only be deplored; for it would necessarily be followed by shallowness on the side of the applied sciences, and by isolation on the part of pure mathematics.
